i 


Page 1 


Setup 
Start 
II11111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item ID: 


Customer: 


.'; 


111111111111111 


111111111111111 


Start Date: 
9/2/2010 
Start Qty: 
LOO 


Required 
Date: 9/20/2010 
Req'd 
Qty: 
LOO 


r./ 
". 


~~1'" 
L.•••.1-_~~_;:;:-:--== 
...~================================== 
.; :~5;~;k, 
Order ID 61766 
11111111111111111111111111111111111 
•• 
"!bursday, 
September 
02, 2010 
11: 18:48 AM 
, 
j/{"":., 
". ....- 


Item ID:~ 
D350-748-10 1 
Accept 
J111111111111111111111111111111111111111111111111111111111II 
Revisio~ 
ID: 


lteDt. Name: 
Crosstube 
Installation, 
High Fwd 


RefereQce: 


Process Plan: 
Approvals: 
# 
Date/M~..;vToOling: 


QC: ~ 
Date: 
SPC (YIN): 


Date: 


___ 
Date: 
_ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence IDI 
Work Center 
ID 


I Draw Nbr 


Operation 
Description 


Revision 
Nbr 


Set Upl 
Run Hours 
Tool ID 
Tool # .' Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


f---.-.-----------j 
10350-748-141 


100 


1111111111111111111111111 
, 
DC 
-' 


Document 
Control 


RevE 


0.00 


DOCUMENT 
CONTROL' 
"t~ 
Memo 
,,~. 
0.00 


Photocopy 
bluefile & type1)abels per PPPD350-748-1 
01 
CHGOOI 


Il-O"2-(o 


110 
0.00 


Bend tube as per Dwg 0350-748-141 
using CNC bender program 0350F 
and 
Folio FT 


1111111111111111111111111 
CNC Bendt 
..,:" 


CNC Delta 100 Bender 


BENDING 
MACHINE 
- CROSS TUBES 


Memo 
0.00 
_ 
. 
_...1._ 
_ 
/0-11-2-3 


120 


1111111111111111111111111 
QC 


Quality Control 


QC 15- Crosstube 
Dimensional 
Check 


. 
Memo 


j 


J 


. 
, 
., 


Approval 
,.. 


OC In~tor 
• 
c~ 


Date: 
/1' ea. . I \- 


Date:~"5 , 


Approval 
Chief Eng I 
Prod M 
r 
rjJ 


10\1'2.,67 
/f5J bl(1v 
rf 


iiJ .J1.. /)7 


6?fI61.J1- 


I 


Qty 


DQA: 


Date 
By 


NCR:@ 
No 


QA: NlC Closed: 


WORK ORDER CHANGES 


Disposition: 


F~ult Category: 
\.0- ~y 
:> 


WORK ORDER NON-CONFORMANCE 
(NCR) 


PROCEDURE 
CHANGE 


J)fft.£L-T 
TlJ~ 
Ib 
556D /1>FoR 
IIf)/)JliTf. 


-J ~£_(Ylm[/.liZ €- ffFl6,tfT;J tuI!lTH 


Resolution: 
R..'-\,H_'V"I.z. 


STEP 
DATE 


10.ll.'1 
It( I 


Dart Aerospace 
Ltd 


W/O: 


/0, /1.1..-7 
\:' 


\;)\\1\(7) 
QS/ bYJ-, 
0\\A.\'l.,'-\ 


Verification 
Approval 
Approval 
Section C 
Chief Eng 
OC Inspector 
Sign & 


[Ze VttuVE. Ii tj Frz~'fVI 


I-JlqH-£rJ 
~,fJt=L II.> 
EvEJJ 
-t:vbr:£- 


Corrective 
Action 
Section B 
Action Description 


-'.c 
ChIef Eng 


c" 


Initial 
Chief Eng 
f 


(o.lL 1.,7 


ttltJ-f 


Description of NC 
Section A 


lie 
t J () 


STEP 
DATE 


'. 


,...•... ~., 


.. 


NOTE: Date & initial all entries 


H:\fFORMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 


.' 
r 
.:. 


. - 
? 
f 
, 
~-,------ 
Jd'_ -( 
•••. 
~, 
-;-- 
'-, -\VorkOrder ID 61766 
. 
• 
, 
Thursday, 
September 
02,2010 
11:18:48 AM 


Hem lD:' 
D350-748-101 


Revision ID: 


He';; Name: 
Crosstube Installation, 
High Fwd 


Start Date: 
9/2/2010 
Start Qty: 
1.00 


Required Date: 9/20/2010 
Req'd Qty: 1.00 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 


Customer: 


Page 2 


Setup 
Start 
1I11I11111111111111111111 


Stop 
1111111111111111111111111 


Reference: 


Approvals: 
Process Plan: 
Date:__ 
Tooling: 


QC: 
Date: __ 
SPC (YIN): 


___ 
Date: __ 


~ 
__ 
Date:_~_ 
.. 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Reject 
Insp. 
Number 
Stamp 
Reject 
Qty 
Accept 
Qty 
Tool ID 
Tool # 
Plan 
Code 


0_00 
~\..::> 
\ ~ \ '2}.( 


0.00 


Set Up/ 
Run Hours 


0.00 


Memo 


Memo 


***Stress relief*** 
Heat treat crosstube 
as per QSlOI0 43 
.te:M4' ~ 3. ':\-1:) 
. 
t 
-L' 
~ ,,~OO 
:>+ev-- 
'- 
j, ••••••••L. 
.,c. 


QC5- Inspect part com"pleteness to step on W/O 
0.00 


Operation 
Description 


HandFXtube 


127 


1111111 1111111111 11111111 
QC 


Quality Control 


Hand Finishing 
Crosstubes 


Sequence ID/ 
Work Center ID 


125 


1111111111111111111111111 


..• -~,'.~-'-~ 
~~--" 
~ 


Dart Aerospace 
Ltd 


W/O: 


DATE 
STEP 


. 


.." 


WORK ORDER CHANGES 


PROCEDURE 
CHANGE 
By 
Date 
Qty 


Part No: 
PAR it: 


Resolution: 


Fault Category: 
._. 
NCR: Yes 
No 
DQA: __ 


". 
Disposition: 
.. 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & Initial all entnes 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
" Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 


- 


,. 


. 
... 


\. 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


. . 


" 


_:I 
•••• 
" 
~WorkOrder ID 61766 
_. 
1 
. 


ThursdClJ!.'September 
02; 2010 
11: 18:48 AM 


¥ 
Item ID~ 
D350-748-101 


Revision ID: 
Ite';' Name: 
Crosstube 
Installation, 
High Fwd 


Start Date: 
9/2/2010 
Start Qty: 
1.00 
Required Date: 9/20/2010 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 
Customer: 


Page 3 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


QC: 
Date: 
SPC (YIN): 


Approvals: 
"Process Plan: 
Date: 
Tooling: 


111111111111111111111 
1111 
Crosstubes 


ToolID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 
,,..~ 


<TI? 


..~ :'-.<~_&.{ 
,; 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 
___ 
Date: 
_ 


___ 
Date: 
. 


0.00 


Set Up/ 
Run Hours 


0.00 


Memo 


Operation 
Description 


~.... 


Crosstubes 


Sequence ID/ 
Work Center ID 


130 


Crosstubes 
I-Drill Tube as per Dwg 0350-748-141 
Using DT8876 A,B &C Drill Jigs, 
Set-up drill table as per QSI DID 


2-Deburr 


3-Engrave 
Part # and Batch # as per Dwg 0350-748-141 


4-Remove 
all marks from tube within limits ofD350-748-141 


5- Apply a light coat ofLPS3 
on the interior of tube 
Batch: __ 


CHECK 
10 DEG HOLES WITH DT8876E 
(EUROCOPTER 
CLAMP) 


140 


1111111111111111111111111 
QC 


Quality Control-, 


QC5-lnspect 
part completeness 
to step on W/O 


Memo 


0.00 


0.00 
\ 
ID\l't\ 
l';> 


.!~ 
, 
.. "'r.!~..". 


." 
p~ 
~Y(\'\\'Q~ 
C.'i /O! /7L/O 1 (J) 


, ~ 
- .', 
.- 
.... 
{.' 
. 
Dart Aerospace 
Ltd 


W/O: 6/1&0 


DATE 
STEP 


WORK ORDER CHANGES 


PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
. ctii~t;Eng 
/ 
Pr&Iitvj r 


" 


'. 
. 


~~, 
... 
." 
Approval' 
. 


QC Inspeytor 
, 


tUD) ~ 
QSj:0315 
~U--c-L~ 
~ 


\Olkllo'f ,75 
~~. 
~~~ 
'f(D~ /3[13 


Part No: D~""l49 
-lnL PAR #: __ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


-Oate: 
_ 


Date: 
_ 


,, - 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- 


., 


'..-' 
<- 


7- 
,--~~?;, 
--- 
- 
- 
... 
~,~;(:)J:"!!. 
-'''~~, 
~~:.~:_; 


~; 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


, . 


" 


.",..~ 
~ 
'. 'Work Order ID 61766 


Thur~{qy, September 
02; 2W 0 11: 18:48 AM 


Item I'D:;""'" 
D35o.-:748-101 


RevisionID:' 
.... 
Item Name: 
Crosstube 
Installation, 
High Fwd 


Start Date: 
9/2/20. 10. 
Start Qty: 
1.0.0. 
Required Date: 9/20./20.10. 
Req'd Qty: 1.0.0. 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 
Customer: 


Page 4 


Setup 
Start 
1111111111111111111111111 


Stop 
II11I11111111111111111111 


Approvals: 
Process Plan: 
~ 
Date:___ 
Tooling: 


QC: . 
~ 
Date:___ 
SPC (YIN): 


Date: 
_ 


__ 
~ 
Date:.. 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Memo 
0.00 


Issue P/O: 
1,3}2:R 
Stress relief at 3750 for 5 hours 
Magnetic 
Particle 
Inspect 
per ASTM EI444 
Cadium 
Plate per AMS-QQ-P-416B, 
Class I, Type 2 
Embrittle 
relief at 375 
0 for 8 hours, Chromate 
Treat 
Possibe Supplier: 
Southwest 
United Industries 
Ensure Certificate 
of Conformity 
is attached 


Sequence illl 
Work Center ID 


ISO 


1111111111111111111111111 
Outsource3 


Outsource 
process - Cad plate 


Operation 
Description 


Outsource 
process-Cadplate 
per QSI017 4.1.9.1 


Set Upl 
Run Hours 


0.00 


ToollD 
Tool# 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


C;L 
10 /f~/l 
'-l 
[) 


160 


1111111111111111111111111 
Packaging 


Packaging 


Receive & Inspect for Damage & Mat'l Certs 
0.00 


Memo 
0.00 


Ensure certificate 
of conformity 
is attached 


170 


1111111111111111111111111 
QC 


Quality Control 


QC5-lnspect 
part completeness 
to step on W/O 


Memo 


0.00 


0.00 


. 
Dart Aerospace 
Ltd 


". 


W/O: 
WORK ORDER CHANGES 
, 


-- 
4;' 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Appr()val' 
Chief Eng / 
Prod Mgr 
QC Inspector 
, 


I 
~ 


I 


Part No: 
PAR#: 
Fault Category: 
NCR: Yes 
No 
DQA: 
Date: 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


I' 
t'. 


tf 
,~--... 
I 
'.. 'Work Order ID 61766 


Thursday, September 
02,2010 
11:18:48 AM 


Item iD: 
D350-748-101 


Revision ID: 
'"Item Name: 
Crosstube 
Installation, 
High Fwd 


Start Date: 
9/2/2010 
Start Qty: 
1.00 


Required Date: 9/20/2010 
Req'd Qty: 1.00 


Reference: 


1I11I1111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ill: 


Customer: 


Page 5 


Setup 
Start 
1111111111111111111111111 


Stop 
II11I11111111111111111111 


Approvals: 
Process Plan: 
Date:___ 
Tooling: 


QC: 
Date: 
... 
SPC (YIN): 


Date: 
_ 


___ 
Date:_ 
.__ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence ID/ 
Work Center ID 


180 


1111111111111111111111111 
SprayPaint 


Operation 
Description 


SprayPaint 


Memo 


Set Up/ 
Run Hours 


0.00 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


Spray Painting 
I-Prime 
inside crosstube 
as per QSI 005 4.2 
2-Prime Outside of Tube as per Oart QSI 005 4.2 


Memo 
0.00 


Then, Wrap in plastic bag to protect from scratches 


190 


1111/1111111111111111 
1111 
QC 


Quality Control 


QC 14- Inspect Spray Paint 
0.00 


200 


111111111111111111111 
1111 
Crosstubes 


Crosstubes 


0.00 


Crosstubes 


Memo 
0.00 


I-Install 
Ground wire Insert,then 
insert screw and washer 


2-Instal1 Abraision 
strips as per Owg 0350-748-141 
& QSI 035. 


3-Instal1 supports 
Using Ot8876 as per Owg D350-748-141,Torque 
to 60-80 IN- 
LBS 


II 
oZ 
~ (J 


Dart Aerospace 
Ltd 
" 


W/O: 
WORK ORDER CHANGES 
. 
~ ~~ 
Approval 
., 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Apprdval 


Prod Mqr 
QC Inspector 
. 


~ 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & Initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


~~, 
. 
'- ;Work Order ID 61766 


Thursiay, 
September 
02, 2010 
11: 18:48 AM 


Item In: 
D350-748-101 
Revision ID: 
Item Name: 
Crosstube Installation, 
High Fwd 


Start Date: 
9/2/2010 
Start Qty: 
1.00 
Required Date: 9/20/2010 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 
Customer: 


Page 6 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: __ 
Date:__ 
Tooling: 


QC: 
Date:__ 
SPC (YIN): 


___ 
Date:__ 


__ 
Date:__ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence IDI 
Work Center ID 


210 


111111111111111111111 
1111 
QC 


Quality Control 


220 


111111111111111111111 
I111 
Packaging 


Packaging 


230 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


QC5-lnspect 
part completeness 
to step on WIG 


Memo 


Pick Kit 


Memo 


QC4- 100% Inspect kits for completeness 


Memo 


Set Upl 
Run Hours 


0.00 


611{0;2JD~ 
0.00 


0.00 


0.00 


0.00 


o.oo~ll 
(JZ Il-o 


Tool In 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp, 
Code 
Qty 
Qty 
Number 
Stamp 


/lJ~/ 
_ 


--@-- 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
.') ,,~ 


Approval 
." 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
lDate 
Qty 
ApprOval 
Chief Eng I 
Prod Mgr 
QC Inspector 


o. 


Part No: 
PAR #: 
_ 
Fault Category: 


Resolution: 
Disposition: 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 
, 
. 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


..,., 
,:), 
4 
....Work Order ID 
61766 


Thursday, September 
02,2010 
11:18:48 AM 


Item Ii>: 
D350-748-101 


Revision ID: 


Item Name: 
Crosstube Installation, 
High Fwd 


Start Date: 
9/2/2010 
Start Qty: 
1.00 


Required Date: 9/20/2010 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
11111111111111111111111111111111111111111111111 
1111111111111 


Cust Item ID: 


Customer: 


Page 7 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: 
Date:__ 
Tooling: 


QC: 
Date:__ 
SPC (YIN): 


___ 
Date:__ 


__ 
Date:__ 


Run 
Start 
II11II1111111111111111111 


Stop 
IIIIIIIIIIIIIII~III-IIII_ 


. Memo 
0.00 


QC21- Final Inspection 
- Work Order Release 
0.00 


Identify and Rack-for shipping 
as per PPP 0350-748-101 
Location:--+l_tJ 
L-_ 


PPP 
Rev: :!? 


Sequence ID/ 
Work Center ID 


240 


1111111111111111111111111 
Packaging 


Packaging 


250 


/11111111111111111111 1111 
QC 


Quality Control 


Operation 
Description 


Packaging 


Memo 


Set Up/ 
Run Hours 


0.00 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 


Code 
Qty ? 
NUmber. 
Stamp 
-/r#rt!J- 


__ 
1l10'l-/H ~ 


~ 
/ (-Od-~ I 


Dart Aerospace 
Ltd 
" 


W/O: 
WORK ORDER CHANGES 
. 
.). 
,i 
.••• 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approva( 
Chief Eng / 
Prod Mqr 
QC Inspector 
, 


~< . 


. 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


'. 
~ 
, ~Ricl,dist Print 


- 
.0 T.rzursdiIy,September 
02, 2010 
11: 18: 52 AM 


WorkOrderID: 
61766 
, 


Parent 
Item: 
D350-748-101 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 


-'--- 
--,-_~_P~ 


Rarent 
Item Name: 
Crosstube Installation, 
High Fwd 
Start 
Date: 912/2010 


Start 
Qty: 
1.00 


Required 
Date: 9/20/2010 


Required 
Qty: 
1.00 


Comments: 
IPP Rev:A 
New Issue 
06-07-05 
JLM 
IPP Rev:B 
Update qty ofMS21042L5 
06-09-12 
KJ 
IPP Rev:C 
Rev B 
07-11-15 
DD 
IPP Rev D 
Combined manufacturing 
08.04.02 
EC verified by: DD 
IPP Rev:E 
08-06-24 
revD as per dwg 
DD verified by:EC 
IPP Rev:F 
10.08.04 
added QSIOIO 4.3 DD verf:EC 


Component 
Item ID/ 
Replacement 
Mfg/ 
Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item Name 
Item In 
Purch 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty 
Issued 
Issued 
-- 
D350-748-14ITRN 
Manufactured 
No 
Each 
0.0000 


11111111111111111111111111 11111111111111111111111111111111111111111111111111111111111 
1111111111 
--- //- 23 
Crosstube Turning Detail 
ALS4-1032-225 
Purchased 
No 
200 
Each 
5,336.000 


1111111111111111111111111111111111111 11111111111111111111111111111111111111 
1111111111 
,4IIi II.tJl'01 
Insert 


Location 
!&f....Q!y 
Loc Code 


PKOll 
5336 
110768 
5336 
AN960JDI0 
NAS1l49D0363J 
Purchased 
No 
-- 
200 
Each 
6.0000 
AtiII'tJZ-Oi/ 
/11111/1111111111 1111111111111111111111Immr- 
1111111111 
Washer 
~\\loCOI 
Location 
!&f....Q!y 
Loc Code 


ST 
6 
-- 
107715 
6 
02856-400 
Manufactured 
No 
200 
f 
313.4060 
1.181 
1.243158 


~ 
. f7L ~eJ!/- 
1111111111111111111111111111111111111111111111111111111 
1111111111 
Abraison Strip 


Location 
!&f....Q!y 
Loc Code 


(3fr , 37 :!J j 


ST403 
313.4060421 
56626 
97.4060421 
59920 
216 
--" 


Dart Aerospace 
Ltd 
" 


W/O: 
WORK ORDER CHANGES 
,. 
I 


Approval 


=. .• 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


~.' 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: 


Disposition: 
QA: NlC Closed: 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


._._- 
.~PickJ.ist Print 
Page 2 
, '-ThlJtrsday, 
September 
02,2010 
11:18:52 AM 


Work Order ID: 
61766 
11111111111111111111111111111111111 
, 


Parent Item: 
0350-748-101 
1111111111111111111111111111111111111111111111111111111111111111111111 
Pat"ent Item Name: 
Crosstube 
Installation, 
High 
Fwd 
Start Date: 9/2/2010 
Required Date: 9/20/2010 


Start Qty: 1.00 
Required Qty: 1.00 


03502-1 
Manufactured 
No 
200 
Each 
54_0000 
2 
2 


/111111111111111111111 
11111111111111111111111 
111111 1111 
4i1/ Lt2Z -at! 
Support 


Location 
.!&£..Q!y 
Loc Code 


ST063 
12 


61206 
12 


ST066 
42 


50287 
38 
--- 
52903 
4 
"' 
MS21920-20 
Purchased 
No 
200 
Each 
71.0000 
2 
2- 
~.t1Z.lfl/' 
11111111111111 
111111111111111111111111111111111111111111 
1111 
1111111111 
Clamp (per MIL-DTL-8783C) 


Location 
.!&£..Q!y 
Loc Code 
;gIf I':)136 
LG 
77 


112624 
6 
- 
- 
114687 
21 


114779 
24 


115057 
26 


MS27039-1-10 
Purchased 
No 
200 
Each 
126,0000 
tfd'l~a~O,-! 
111111111 111111111111111111 
11111111111111 
111111 1111 111111 111111111 1111 
1111111111 
Screw 


Location 
.!&£..Q!y 
Loc Code 


;' S"13S- 


ST291 
126 
rt1 
112794 
26 
- 
112940 
100 


Thursday, September 
02,2010 
11:18:52 AM 
Shop Packet Print 
Page 2 


Dart Aerospace 
Ltd 
" 


W/O: 
.. WORK ORDER CHANGES 
. 
,. ... 
Approval 
Apprbvaf . 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Prod MQr 
QC Inspector 


~ 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQ~: __ 


r 
QA: NlC Closed: ~ 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 
/ 
_. 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
. Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
, 


.- 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


" 
. 
-" 
" Pfc)dist Print 
.. 
Fhursday, September 
02, 2010 
11: 18: 52 AM 


Work Order ID: 
61766 


Parent Item: 
D350-748-101 


Parent Item Name: 
Crosstube Installation, High Fwd 


-- 
, 
AN4-41A 
\ 


S-~~~~II 
1111111111/11 1111111/1111111111111111 


11111111111111111111111111111111111 


t 
1111111111111111111111111111111111111111111111111111111111111111111111 


\. 
-- 


220 
Each 


Page 3 


Start Date: 9/2/2010 
Required Date: 9/20/2010 
274.0000S~I~I;;'.I'~S37;~'k:~ 


/ 
/ 


..•. 
AN4-6A 


[ 
1111/11111111111111111111111111111111111 
Bolt 
. 


!&£.Q!y 


40 


234 


4 


30 


100 
,":!' 


100 


220 
Each 


Loc Code 


Location 
!&£.Q!y 


ST356 
. 
1418 


112933 
..t 
96 


113149 
. 
19 


114523 
2 


114615 
I 


114941 
'" 
500 
~ 
115108 


.-'1, 
300 


115457 
, 
500~"-- 
AN5-32A 
\ 
Purchased 
No 
220 
Each 


( 
111111111111111111111111111111111111111111111 


Bolt 


Location 
~ 


ST340 
196 


113121 
4 


114056 
42 


114405 
50 


115016 
50 


115108 
50 


. Loc Code 


Thursday, September 
02, 2010 
11: 18: 52 AM 
Shop Packet Print 
Page 3 


Dart Aerospace 
Ltd 
" 


W/O: 
WORK ORDER CHANGES 
• 
~ , 


Approval 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng / 
Prod Mqr 
QC Inspector 


" 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


I 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Page 4 


Start Date: 9/2/20JO. 
Required Date: 9/20/2~1O. 


. 4 Start Qty: 1.00 
Required Qty: 1.00 
"c,,_ 


0.0000 
..III~llf'l 32JM6'b~ 
/I ~ 
. 
, 


:~~~~, 
111111111 


8 


• _4L~/J/o1-- 


,.it 


30.0000 


II11I11111 


Loc Code 


Thursday, September 
02, 2010 
11: 18: 52 AM 
Shop Packet Print 


.. ;3940000 IIDIllif (f/zioP," 
_/ 


~. 
t-, 
Loc <S:ode 


',' 
. 


Ih 


Page 4 


Dart Aerospace 
Ltd 
" 


W/O: 
WORK ORDER CHANGES 
.~ 
'" 'l 
., 


Approval 
.- 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
.- 
Chief Eng / 
Prod MQr 
QC Inspector 


c~; 


Part No: 
PAR #: 
_ 


r. 
Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


.•Pieklist Print 
'. 
. ',.. Thursday, September 
02, 2010 
11:18:52 AM 


Work qrder 
ID: 
61766 


Parent Item: 
D350-748-101 


Parent Item Name: 
Crosstube Installation, High Fwd 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 


220 
Each 


Page 5 


Start Date: 9/2/2010 
Required Date: 9/20/2010 


Start Qty: 1.00 r-\ Required Qty: 1.00 


2,379.000 
24 
. 24 ~ 
(;) 
}' 
/) 


1111111111 
t11/IViS'18 
h1Jt!6Y 
1/ /zhbf// 


Thursday, September 02,2010 
11:18:52 AM 


!&£....Q!y 


2379 


68 
28 


16 


347 


1920 


220 
Each 


!&£....Q!y 


133 


133 


500 


500 


Shop Packet Print 


Loc Code 


Loc Code 


Page 5 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
. 
, 
, . :. 
_•.. 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approva,1 .: Approva( 
Chief Eng!' ...,- 
. 
•... 
Prod Ma-r- 
<:; .{,QC Insp~tor 


'""-,,; 
'- 
Ni.:>:.-. 
r 
• 
Jii" 
. 


~ 


'. 
., 


-' 
'.~ . 
. ,. 
. 


Part No: 
PAR #: 
_ 


Resolution: 
~_ 


Fault Category: 
-NCR: Yes No 
DQA:. 
_ 


Disposition: 
~_ 
QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 
" 


Description of NC 
Corrective Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description, 
Section C, 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
D'ate 


.."", 
--/»!" 
- 


. 


'",-....;. 


'. 


NOTE: 
Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


DART AEROSPACE 
LTD 


Rev: E 


Work Order: 


Part Number: 


Pa e 1 of 1 


.. . 
l '... 
.•. 


-.' 


Reauired Dimension 
Min 
Max 
Heiaht 
23.13 
23.37 
1/2 Soan 
40.78 
41.02 
Anole 
75 
77 
Total Soan 
81.56 
82.04 


,/0- rro ~----'. 
t-. ---i/O. 660 '{ 


QC15 Inspection 
Date 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


L 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
~~~~~ 
__ 
~_ 


Fault Category: ~_______ 
NCR: Yes No 
DQA: 
_ 


Disposition: ~ 
~ 
QA: NlC Closed: 


Date:~ 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 
.' ,~OTE': 
Date & initial all entries 


',.H:\fFO~MS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


DART AEROSPACE LTD 
Work Order: 
~.:i:" 


Part Number: 
0350-748-101 


Rev: E 
Pa e 1 of 1 


Min 
23.13 
40.78 
75 
81.56 


Max 
23.37 
41.02 
77 
82.04 


1Cjo1L 


40.10lA-----.1. 


Comments 


QC15 Inspection 
I ~' 
. 
Date 
dJ,fj2j 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 


.' 


•• 
'. 


A 


B 


c 


2 


2 


3 
4 


4 


5 


5 


6 


6 


7 


7 


8 


8 


B 


c 


, 
, 


., 


Item 
Qty 
Part Number 
Description 
-141 
0 


1 
X 
0350-748-141 
CROSSTUBE 
ASSEMBLY 
(AS 
350/355 
HI FWD\ 


2 
1 
D6017-115 
CROSSTUBE 


3 
2 
D3502-1 
SUPPORT 


4 
2 
D2856-40o.710 
ABRASION 
STRIP 
- 
b- 
5 
1 
AELS-l032-225 
INSERT 
6 
1 
NAS 1149D0363J 
WASHER 
(OR 
AN960JD10\ 
7 
2 
MS2192o.20 
CLAMP 
(PER 
DART 
SPEC. 
M-MS2192o.20l 
8 
1 
MS27039-1-10 
SCREW 


GENERAL 
NOTES: 
•.lJ~ .', 
, ~~ 
\~i"r~.i~~)~_:': 
t'ii•. 
I, 
1) 
MATERIAL: 
MANUFACTURED 
FROM 
06017-115 
V;n;H~ OR!':.~i' 
FINISHED 
LENGTH 
= 110.270i:0.06 
2) 
FINISH: 
MAGNETIC 
PARTICLE 
INSPECT 
PER 
DART 
QSI 038 4.2 
NO.~-?;Zt::-~ . 
CADMIUM 
PLATE 
PER AMS-QQ-P-416B, 
CLASS 
1, TYPE" 
PRIME 
INSIDE 
AND 
OUTSIDE 
PER DART 
QSI 0054.2 
. Ho/ 9-0,;;.- 
... 
PAl NT OUTSIDE 
PER 
DART 
QSI OOS4.2 
j.. 
3) 
TOLERANCES 
ARE 
PER DART 
QSI 018 UNLESS 
OTHERWISE 
NOTED. 
4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5) 
BREAK 
SHARP 
EDGES: 
0.005 
TO 0.010 
MAX. 
6) 
IDENTIFICATION: 
SCRIBE 
DART 
PART 
NUMBER 
"D350-748-141" 
AND 
BATCH 
NUMBER 
ON INSIDE 
OF 
CUFF 
USING 
VIBRAllNG 
STYLUS. 
7) 
WEIGHT: 
30.45100 
6) 
PART 
IS SYMMETRIC 
ABOUT 
CENTERLINE, 
EXCEPT 
FOR 00.297 
HOLE. 
RELEASED 


9) 
BLEND 
OUT ALL 
EDGES 
FROM 
MACHINING 
LONGITUDINAL 
Y, TRANSITION 
SHOULD 
BE SMOOTH. 
NOTE: 
ALL 
HOLES 
ARE DRILLED 
AFTER 
BENDING. 


10) 
BEND 
PROGRESSIVELY 
WITH 
A MINIMUM 
OF 7 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE TO 
2009 X-.p9 
BENDING 
IS 6% 
BASED 
ON O.D. 
11) 
HEAT 
TREAT 
TO MIN. 180 KSI 
PER 
MIL.T.o736 
OR AMS 2759-1C 
AFTER 
TURNING. 
12) 
INSTALL 
D2856-400-710 
ABRASION 
STRIPS 
WITH 
A GAP 
ON BOTTOM 
SIDE 
OF CROSSTUBE, 
CENTERED 
OPPOSITE 
D3502-1 
SUPPORT, 
PER QSI 035. 


13) 
EXTREME 
CARE 
MUST 
BE TAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE 
REVISE GENERAL NOTES; UPDATE TO CURRENT ADD 
OUTSIDE 
SURFACE 
MUST 
BE SMOOTH 
AND 
FREE 
FROM 
SURFACE 
DEFECTS 
SUCH 
AS SCRATCHES, 
E 
STANDARDS; RELOCATED FLAG #6 PER PAR 08-046 
RF 
09.09.30 
b- 
- 
NICKS, 
OR DENTS. 
DEFECTS 
UP TO 0.005" 
MAY BE BLENDED 
OUT LONGITUDINALLY. 
(ZN A6-3); TOLERANCES (ZN C6-3, 01-3) 
CIRCUMFERENTIAL 
GRIND 
MARKS 
ARE 
UNACCEPTABLE. 
WHEN 
DRILLING 
HOLES 
EXTREME 
CARE 
0 
MAG. PARTICLE AND CAD PLATE AS MFD. 
CP 
06.10.31 
MUST 
BE TAKEN 
AND CAREFUL 
DEBURRING 
PERFORMEDTO 
ENSURE 
A CLEAN 
HOLE 
WITH 
NO 
C 
ADD CAD PLATING 
CP 
06.08.14 
CRACKI 
NG/CHIPPING/GROOVES. 
B 
ADD 06017.116 & PRIME AND PAINT 
CP 
06.06.30 
14) 
TORQUE 
CLAMPS 
60 TO 80 IN-LB. 
ENSUREAT 
LEAST 
1.5 THREADS 
SHOWING 
IN SAFETY 
AND THAT 
NUT HAS NOT 
BOTTOMED-OUT 
AFTER 
TORQUING. 
A 
NEW ISSUE 
CP 
06.03.31 
REV. 
DESCRIPTION 
BY 
DATE 


DESIGN 
IP 
DART AEROSPACE 
LTD 
A 
DRAWN 
RF 
HAWKESBURY, ONTARIO, CANADA 


CHECKED 
tl 
DRAWING NO. 
REV. 
E 
MFG. APPR. 
~b 
D350-748-141 
SHEET 1 OF4 


APPROVED 
A(t 
TITLE 
SCALE 


DE APPR. 
"ill- 
CROSS 
TUBE 
(AS 350/355 
HI FWD) 
NTS 


DATE 
COPYRIGHT 02006 
BY DART AEROSPACE LTD 
09.09,30 
n.rs~I5M1Y"'TEIIf<OCOIflllEHTW.AMlISSl.O'fUEOON1'lEElCI'REnCQlCllnQHll1I\rlTlS 
IGTTQBEUIEOFOll_PURPOS£OR~EOORCOloIIM'ltcA~TO~YOTlGllPStSONW1'll401lT 
WIlmDII'CRM!SSlOIl",c.o_r~~Tl). 
, 
, 
1 


D 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
.. 
..... ". 
_.> 
.~ 


DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Approval." 
Chief Eng / 
Prod Mqr 
QC Ipspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


C 


0350-748-141 
BENT TUBE 


INSTALL AFTER FINISH: 
AEL5-1 032-225 INSERT 
NAS1149D0363J 
WASHER 
MS27039-1-10 
SCREW 
I 
I 


I 
ct 


C 


," 
.. 


{, 
-:'~~~fi 
". 
~ 


8 
7 
6 
5 
4 
3 
2 


DD 
03502-1 SUPPORT 
MS2192Q-20 CLAMP 


0 
2PL 
D 


B 


A 


SECTION 
A-A 
04.' 
SCALE4X 


03502-1 
SUPPORT 
REF 


0350-748-141 
ASSEMBLY 
DETAIL 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


REL.IEASED 


2009j.\i' 2 9 


DART AEROSPACE 
LTD 
HAWKESBURY. ONTARIO, CANADA 


DRAWING NO. 
REV. E 


0350-748-141 
SHEET 2 OF 4 


TITLE 
SCALE 


CROSSTUBE 
(AS 350/355 
HI FWD) 
NTS 


COPYRIGHT 
c 2006 
BY DART 
AEROSPACE 
LTD 


Tl1I$DOCl.MIIfIS_T'tAfCOCOl*lOE/lT1AL1oIlDISSl..FJ'l.reoOHTIE~CONQI1lOfl1l<O.f"l$ 
NDTTOBEUsED~OIl""""'=~':"~~~~THEAIIERSOIl~ 


B 


A 


7 
6 
5 
4 
2 


j 


Dart Aerospace 
Ltd 
.... 


.•....:. 
'_. 
WID: 
WORK"ORDER CHANGES 
~:''?j ~ 
. ~- 
" - 
". 
j' 
. 
:' 
,_~t.; 
. 
- 
--- 
APRroval 
Approval 


-.. 
.".~,~~ 
DATE 
STEP 
PROCEDURE 
C~ANGE" 
By 
Date 
Qty 
Chief Eng / 
Prod Mor 
QC Inspector 
r"!•••• " •. 
<~»~;J, 


Resolution: 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Section A 
Initial 
Action Description 
Sign & 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


,~ 
.. 
.. 
'. 
I 
,'oJ 
~r' 
-0; 
• 
~.-. 
<-" t.:;--- 
-+~- 


.,"". 


:..,.. 
" 
8 
7 
6 
5 
4 


;/I' 


o 


C 


24.87tO.13 
~ 


22'4REF 
(569mm) 
R16.0' 
TO START OF BEND 


t1.0 
~ 
24.81 


40.90tO.13 


41.34.0.13 


-I 


I 
I 
I 


I 
ct 


:1 


IT:) 


00.297 
THIS SIDE ONLY, 
THRU ONE WALL ONLY 
23.25.0.13 


o 


C 


- -- 


82.68tO.25 


D350-748.141 
BENDING AND DRILLING DETAIL o::D 


B 


A 


RELEASED 
2009~~ 


DART AEROSPACE 
LTO 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. E 
D350.748-141 
SHEET30F4 


TITLE 
SCALE 
CROSSTUBE (AS 350/355 HI FWD) 
NTS 


COPYRIGKT Cl 2006 BY DART AEROSPA.CE LTD 
THS!lOCUIlVfT"IIRIYATE"ftOCOIlFll)~IW.-"'I015$lJl''''EO(IfI'rweEXf'l'tES5CONDll100TW.rITlS 
NOrmBl!<JSEDFCRNfY..=:r~::"'~':r'~~~~~OnER!>EMC"""T!lOIIT 


DESIGN 


DRAWN 


CHECKED 


MFG. 
APPR. 


APPROVED 


DE APPR. 


DATE 
09.09.30 


D3.J 
SECTION 
B-B 
SCALE4X 


00.3231.g: 
THRU, TYP 


HOLE TO BE ALIGNED 
WITHIN to.001 
OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRILLED AFTER BENDING 


C2.J 
VIEWC-e 
SCALE4X 


B 


A 


8 
6 
5 
4 
3 
2 


Dart Aerospace 
Ltd 
'. 
..•.. 


W/O: 
WORK ORDER CHANGES 
• ---:-l 
..~ 
. 
-' .-~~ 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


8 
7 
6 
5 
4 
2 


o 


c 


2.339 STOCK, REF 
MIN WALL 0.150 


i 
SYM 


'"o 
~ 
I 
~~ 
/ 
'-~l SEE DETAIL E 


A'-4 


2.306~~ 


'"o~ 
g 
N 
N 


2.272+J.:: 
MIN WALL 0.116 
2.2371~ 
2.180:~ 
"I 


CONSTANT ----1 
CONSTANT 1- 
UNIFORM -----l .. 
UNIFORM TAPER 
0 D 
O.D. 
I 
TAPER 
I 
.. 


2.1801~ 
R100 
r 
R100 
TRANS~~~\ 


rTRANSITION 
TRANSITION 
~ 
_ 
------------------- 


------------------------------- 


go.,; 


SEE DETAILD 


A6-4 


2.ooo~gflMEAN 1.0. 


o 


C 


B 


A 


r 


2.339 REFJ 


DETAILE: 
TAPER 
RUN-OFF 
NOT TO SCALE 


2 


DART AEROSPACE 
LTO 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV, 
E 


0350-748-141 
SHEET40F4 


TITLE 
SCALE 


CROSSTUBE 
(AS 
350/355 
HI FWD) 
NTS 


COPYRlGHTCl2GD6 
BY DART AEROSPACE 
LTD 


1HlS 
OOCUo'l':N'TISPRIV"Tf-Nmeortl'lOErmAl.NIC 
"'UI'PI.EOONTItl:;~CCMnION 
TMATlTlS 
MnfOSElISEO~Nt'(P~IlP05£OIIQ;1lll£l:lOll~'lSITONfYOl>CJt~wrnoJT 
-mNPStM1SSlD1'(FIlO"DoORT""lICsP,o,cE~TIl.. 


D350-748-141TRN 
TURNING 
DETAIL 


-------------r---- 


0.062 


~TJ 
CHAMFER AS REQUIRED 
FOR TOOLING LEAVING 
0.062 REF MIN EDGE 
DISTANCE. ENSURE 
CHAMFER TOOL PATH 
RUNS OFF I.D. 


B 


4.26>0.03 FROM END OF 
SEE DETAILF 


A3-4 
TUBE TO START OF RAD 
DESIGN 
A 
DRAWN 


CHECKED 
DETAILD: 
DETAIL 
F: 
MFG. APPR. 
CROSSTUBE 
CUFF 
C7-4 
CUFF TRANSITION 
A5-4 
APPROVED 
SCALE3X 
NOT TO SCALE 
DE APPR. 


DATE 
09.09.30 


7 
6 
5 
4 
8 


Dart Aerospace 
Ltd 
•. 


W/O: 
WORK ORDER CHANGES 
.',B 
~,."!, 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval'" 
Chief Eng / 
OC In~p"ector; , 
Prod Mgr 
, 
, 


" 
"";: 
", - , 


" 


, , 


,,~ .. 
'. 
' 


", 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


.. 
NCR: y'es No 
DQA: __ 


-7 
QA: Nle Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 
, 


< ,)~ 
Correcth(~{~<:,ion 
Section B 
. 
Description of NC 
Verification 
Approval 
Approval 
,DATE 
STEP 
Section A 
Initial 
Act-iq~h, 
Descriptioiil 
Sign & 
Section C 
Chief Eng 
OC Inspector. 
Chief Eng 
~- 
Chief Eng 
"; 
Date 


'" 
... 
~ 
. 
. 


< 
" 


, ,,'';";.\, 
"; 
iiE 
, 
'zjI 


.- 
" 


-- 
., 
,\ 
.~ 
,I 


" 
'-.-~__.~i 
'. 
" 


'" 


;., 


NOTE: Date & initi,al all entries 


H:\fFORMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 


~'..,. 


Page.i,'~~,1 ~, 
\..~<.~ ~ 


L Lacelle 
w 


From: 
David Shepherd 
[dshepherd@dartaero.com] 


Sent: 
May 11, 2010 12:37 PM 


To: 
'L Lacelle'; 'Mike Petsche' 


Cc: 
'Bill Beckett'; 
'Chris Provencal'; 
'Dan Stow'; ssheldori@dartaero.com; 
'Chantal 
Lavoie' 


Subject: 
RE: 350 crosstubes 


Linda, 


As discussed, 
if the tubes have been structurally 
tested, 
it has been documented 
on the work orders, ,and 
Chris has signed off on them, then it is acceptable 
to me to release the parts. 


David 


From: 
L Lacelle [mailto:llacelle@dartaero.com] 
Sent: Tuesday, 
May 11, 2010 8:37 AM 
To: 'David Shepherd'; 
'Mike Petsche' 
Cc: 'Bill Beckett'; 
'Chris Provencal'; 
'Dan Stow'; ssheldon@dartaero.com; 
'Chantal Lavoie' 
Subject: RE: 350 crosstubes 


Now that testing is done, can we ship out the batch that as been ready to heat treat? 


LL 


From: 
David Shepherd [mailto:dshepherd@dartaero.com] 
Sent: April 27, 2010 3:40 PM 
' 
To: 'Mike Petsche' 
Cc: 'Bill Beckett'; 
'L Lacelle'; 'Chris Provencal'; 
'Dan Stow'; ssheldon@dartaero.com 


Subject: 350 crosstubes 


Mike, 
J 


I discussed 
the 350 crosstube 
load testing with Bill a little while ago and this plan makes sense to him. 


So, my recommendation 
to clear these crosstubes 
is to load the fwd crosstubes 
to 3500 Ib and the aft 
crosstubes 
to 3000 Ib in the deflection 
test rig and document 
on the work orders that this test has been 
completed. 
Hold max load for 1 minute. 
Per TP-D350-748-2, 
these loads represent 
the maximum 
load 
on these crosstubes 
at gross weight and are below the yield point of the material. 
I would like to request 
that Chris Provencal 
witness these tests and sign off the work orders based on his experience 
with Dart 
landing gears. 
My feeling is that if there is a problem with the parts, it will manifest 
itself during this load 
test. 
I, for one, would feel a lot more confident 
in testing each crosstube 
in this manner than relying totally 
on what Exova has to say. 
I thir.k it would be very difficult to reach a conclusion 
on the whole batch on 
the basis of cracks in two parts from the batch. 


I believe that we can accomplish 
this before next Friday, which also gives us time to hear what Exova has 
to say in case it has an impact on our decision. 
So far, what I have seen from Exova shows me that there 
are fluctuations 
in the heat treating 
but the tubes are heat treated to our specification. 


For this reason, I believe we should tell DHS that it looks like we will be able to start shipping 
350 
crosstubes 
by May 7th pending a successful 
Engineering 
test of the material. 


David. 
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CERTIFICATE 
OF 
CONFORMANCE 


CADORATH 
PLATING CO. LTD. 
2150 LOGAN AVENUE 
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DATE: 
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CONSIGNED 
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Dart Aerospace 
Ltd. 
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100754 


52907 


CONTRACTOR 
PURCHASE 
ORDER # 


DESCRIPTION: 
SKID 


PIN # 
d350-748-101 


QTY 


SIN # 
B61766 


1 


STRESS RELIEF BAKE @375 DEG. BAKE HEAT CHART #10-1335. 
MPI INSPECTED 
lAW ASTM-E-1444. 
CADMIUM 
PLATED lAW AMS- 
QQ-P-416C, 
TYPE 2 YELLOW, 
CLASS 1. BAKE HEAT CHART #11:'5. 
___ 
------===-=~~ss- 


CERTIFICATE: I certify that the items indicated here on have 
been inspected and tested and conform to all specifications 
and requirements detailed on the contract or purchase order. 
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Qty 
Qty 
Part Number 
Description 
~101 
-201 
X! 
0350-748-101 
CROSSTUBE INSTAllATION, 
AS 350/355 HIGH FWD 
X 
0350-748-201 
CROSSTUBE INSTAllATION, 
AS 350/355 HIGH AFT 


1 
D350-748-141 
CROSSTUBE ASSEMBLY, AS 350/355 HIGH FWD 
1 
D350-748-241 
CROSSTUBE ASSEMBLY, AS 350/355 HIGH AFT 


*2 
*2 
D3502-1 
SUPPORT 
*2 
*2 
D2856-400- 710 
ABRASION STRIP 
*1 
*1 
AELS-1032-225 
INSERT 
*2 
*2 
MS21920-20 
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*1 
*1 
MS27039-1-10 
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*1 
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WASHER 
- 
4 
4 
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16 
16 
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16 _ 
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; 8 
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, 4 
4 
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f..:' 
BOLT 
32 
32 
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I 
WASHER 
8 
8 
AN960JD516 
WASHER 
24 
24 
MS21042L4 
t 
NUT (OR MS21042-4\ 
4 
4 
MS21042L5 
," 
NUT (OR MS21042-5\ 
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